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Let *X* be a real Banach space with its dual $\documentclass[12pt]{minimal}
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                \begin{document}$J:X\to\mathbf{R}$\end{document}$ be a locally Lipschitz functional. We use $\documentclass[12pt]{minimal}
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                \begin{document}$J^{\circ}(\cdot,\cdot)$\end{document}$ to denote Clarke's generalized directional derivative of *J*. Recall that the variational-hemivariational inequality \[[@CR1]\] can mathematically be formulated as the problem of finding a point $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{VHVI}(A,J,K): \langle Au,v-u\rangle+J^{\circ}(u,v-u)+f(v)-f(u) \geq0,\quad \forall v\in K. $$\end{document}$$ In particular, if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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                \begin{document}$$ \operatorname{MVI}(A,K): \langle Au,v-u\rangle+f(v)-f(u)\geq0,\quad \forall v\in K. $$\end{document}$$ MVI has been studied extensively in the literature, see, for instance, \[[@CR2]--[@CR6]\].

Under some suitable conditions, ([1.2](#Equ2){ref-type=""}) is equivalent to the following Minty mixed variational inequality \[[@CR7]--[@CR15]\] which is to find $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{MMVI}(A,K): \langle Av,v-u\rangle+f(v)-f(u)\geq0, \quad\forall v\in K. $$\end{document}$$ In the present paper, we consider the following generalized Minty variational-hemivariational inequality of finding $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{GMVHVI}(F,J,K): \sup_{v^{*}\in F(v)}\bigl\langle v^{*},u-v\bigr\rangle +J^{\circ}(v,u-v)+f(u)-f(v)\leq0, \quad\forall v\in K. $$\end{document}$$ Special cases: (i) If $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{GMMVI}(F,K): \sup_{v^{*}\in F(v)}\bigl\langle v^{*},u-v \bigr\rangle +f(u)-f(v)\leq 0, \quad\forall v\in K. $$\end{document}$$ (ii) If $\documentclass[12pt]{minimal}
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                \begin{document}$L:Z_{1}\to2^{X}$\end{document}$ be a set-valued mapping with nonempty, closed, and convex values. Let $\documentclass[12pt]{minimal}
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                \begin{document}$f:X\to\mathbf {R}\cup\{+\infty\}$\end{document}$ be a proper, convex, and lower semicontinuous functional. Next, we consider the following parameter generalized Minty variational-hemivariational inequality which is to find $\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} & \operatorname{GMVHVI}\bigl(F(\cdot,v),J,L(u)\bigr): \sup _{y^{*}\in F(y,v)}\bigl\langle y^{*},x-y\bigr\rangle +J^{\circ}(y,x-y)+f(x)-f(y) \leq0, \\ &\quad \quad \forall y\in L(u). \end{aligned}$$ \end{document}$$ In particular, if $\documentclass[12pt]{minimal}
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                \begin{document}$J=0$\end{document}$, then ([1.7](#Equ7){ref-type=""}) reduces to the following parameter generalized Minty mixed variational inequality: find $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{GMMVI}\bigl(F(\cdot,v),L(u)\bigr): \sup_{y^{*}\in F(y,v)} \bigl\langle y^{*},x-y\bigr\rangle +f(x)-f(y)\leq0, \quad\forall y\in L(u). $$\end{document}$$

It is well known that the variational inequality theory has wide applications in finance, economics, transportation, optimization, operations research, and engineering sciences, see \[[@CR16]--[@CR25]\]. In 2010, Zhong and Huang \[[@CR19]\] studied the stability of solution sets for the generalized Minty mixed variational inequality in reflexive Banach spaces.

Inspired and motivated by the above work of Zhong and Huang \[[@CR19]\], we investigate the stability of solution sets for the generalized Minty variational-hemivariational inequality in reflexive Banach spaces. We first present several equivalent characterizations for the generalized Minty variational-hemivariational inequality. Consequently, we show the stability of a solution set for the generalized Minty variational-hemivariational inequality with $\documentclass[12pt]{minimal}
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                \begin{document}$(f,J)$\end{document}$-pseudomonotone mapping in reflexive Banach spaces. As an application, we give the stability result for a generalized variational-hemivariational inequality. The results presented in this paper extend the corresponding results of Zhong and Huang \[[@CR19]\] from the generalized mixed variational inequalities to the generalized variational-hemivariational inequalities.
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Let *X* be a real reflexive Banach space. Let $\documentclass[12pt]{minimal}
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                \begin{document}$J^{\circ}(x,y)$\end{document}$, is defined by $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ J^{\circ}(x,y)=\limsup_{z\to x \lambda\downarrow0}\frac{J(z+\lambda y)-J(z)}{\lambda}. $$\end{document}$$ Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f:X\to\mathbf{R}\cup\{+\infty\}$\end{document}$ be a proper, convex, and lower semicontinuous function. Denote by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\partial f:X\to2^{X^{*}}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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Proposition 2.1 {#FPar1}
---------------

(\[[@CR1]\])

*Let* *X* *be a Banach space and* *J* *be a locally Lipschitz functional on X*. *Then we have*: (i)*The function* $\documentclass[12pt]{minimal}
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Let *K* be a nonempty, closed, and convex subset of *X*. Let *Y* be a topological space. We use $\documentclass[12pt]{minimal}
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Definition 2.3 {#FPar3}
--------------
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Lemma 2.6 {#FPar6}
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---------

(\[[@CR31]\])

*Let* *E* *be a Hausdorff topological vector space and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$K\subset E$\end{document}$ *be a nonempty and convex set*. *Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G:K\to2^{E}$\end{document}$ *be a set*-*valued mapping satisfying the following conditions*: (i)*G* *is a KKM mapping*, *i*.*e*., *for every finite subset* *A* *of* *K*, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\operatorname{conv}(A)\subset\bigcup_{x\in A}G(x)$\end{document}$;(ii)$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G(x)$\end{document}$ *is closed in* *E* *for every* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x\in K$\end{document}$;(iii)$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G(x_{0})$\end{document}$ *is compact in* *E* *for some* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{0}\in K$\end{document}$. *Then* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\bigcap_{x\in K}G(x)\neq\emptyset$\end{document}$.

Boundedness of solution sets {#Sec3}
============================

In this section, we introduce several characterizations for the solution set *D* of $\documentclass[12pt]{minimal}
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Corollary 3.2 {#FPar12}
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Remark 3.3 {#FPar14}
----------
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Theorem 3.4 {#FPar15}
-----------
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Proof {#FPar16}
-----

The relationship (i)⇒(ii) can be deduced from Theorem [3.1](#FPar10){ref-type="sec"}.
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Corollary 3.5 {#FPar17}
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Remark 3.6 {#FPar18}
----------
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Stability of solution sets {#Sec4}
==========================
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Theorem 4.1 {#FPar19}
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-----
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Corollary 4.2 {#FPar21}
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Proof {#FPar22}
-----
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Remark 4.3 {#FPar23}
----------
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Theorem 4.4 {#FPar24}
-----------
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Proof {#FPar25}
-----
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-------------
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                \begin{document}$(f,J)$\end{document}$-pseudomonotonicity of *F* in the first variable reduces to the *f*-pseudomonotonicity of *F* in the first variable. Utilizing Theorem [4.9](#FPar33){ref-type="sec"}, we immediately deduce Corollary [4.5](#FPar26){ref-type="sec"}. □

Remark 4.6 {#FPar28}
----------
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                \begin{document}$J=0$\end{document}$ then Theorem [4.4](#FPar24){ref-type="sec"} reduces to Theorem 4.2 in Zhong and Huang \[[@CR19]\]. Thus, Theorem [4.4](#FPar24){ref-type="sec"} generalizes and extends Theorem 4.2 in Zhong and Huang \[[@CR19]\] from the generalized Minty mixed variational inequality to the generalized Minty variational-hemivariational inequality. If $\documentclass[12pt]{minimal}
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                \begin{document}$J=f=0$\end{document}$, He \[[@CR29]\] obtained the corresponding result of Zhong and Huang's Theorem 4.2 \[[@CR19]\] when either the mapping or the constraint set is perturbed (see Theorems 4.1 and 4.4 of \[[@CR29]\]). Therefore, Zhong and Huang's Theorem 4.2 \[[@CR19]\] is a generalization of Theorems 4.1 and 4.4 in \[[@CR29]\].

In the following, as an application of Theorem [4.4](#FPar24){ref-type="sec"}, we will consider the stability behavior for the following generalized variational-hemivariational inequality, denoted by $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{GVHVI}(F,J,K): \bigl\langle x^{*},y-x\bigr\rangle +J^{\circ}(x,y-x)+f(y)-f(x) \geq 0, \quad \forall y\in K. $$\end{document}$$
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                \begin{document}$$ \operatorname{GMVI}(F,K): \bigl\langle x^{*},y-x\bigr\rangle +f(y)-f(x)\geq0,\quad \forall y\in K. $$\end{document}$$

If *F* is single-valued, then ([4.5](#Equ16){ref-type=""}) reduces to ([1.1](#Equ1){ref-type=""}). Furthermore, if $\documentclass[12pt]{minimal}
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                \begin{document}$$ \operatorname{GVI}(F,K): \bigl\langle x^{*},y-x\bigr\rangle \geq0, \quad\forall y \in K. $$\end{document}$$

Next we consider the parametric generalized variational-hemivariational inequality, denoted by $\documentclass[12pt]{minimal}
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                \usepackage{amsbsy}
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                \usepackage{upgreek}
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                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \operatorname{GVHVI}\bigl(F(\cdot,v),J,L(u)\bigr): \bigl\langle x^{*},y-x \bigr\rangle +J^{\circ}(x,y-x)+f(y)-f(x)\geq0, \quad\forall y\in L(u). $$\end{document}$$
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                \begin{document}$$ \operatorname{GMVI}\bigl(F(\cdot,v),L(u)\bigr): \bigl\langle x^{*},y-x\bigr\rangle +f(y)-f(x)\geq0, \quad\forall y\in L(u). $$\end{document}$$
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Lemma 4.7 {#FPar29}
---------
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Proof {#FPar30}
-----

\(i\) The conclusion is obvious. Now we prove (ii). Suppose that *x* is a solution of $\documentclass[12pt]{minimal}
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Corollary 4.8 {#FPar31}
-------------

\(i\) *If* *F* *is* *f*-*pseudomonotone on* *K*, *then every solution of* $\documentclass[12pt]{minimal}
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Proof {#FPar32}
-----
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Lemma 4.9 {#FPar33}
---------

*Let* *K* *be a nonempty*, *closed*, *and convex subset in a reflexive Banach space* *X*, $\documentclass[12pt]{minimal}
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Proof {#FPar34}
-----

Under the assumptions of *F*, the equivalence of (i) and (ii) is stated in Lemma [4.7](#FPar29){ref-type="sec"}. Then the conclusion follows from Theorem [3.4](#FPar15){ref-type="sec"}. □

Corollary 4.10 {#FPar35}
--------------
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Remark 4.11 {#FPar37}
-----------
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From Theorem [4.4](#FPar24){ref-type="sec"} and Lemma [4.9](#FPar33){ref-type="sec"}, we can easily establish the following stability result for the generalized variational-hemivariational inequality.

Theorem 4.12 {#FPar38}
------------
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Proof {#FPar39}
-----
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